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71* *H ^H^- ufl^i, *i<£ 7]* $H S^^M £1°.^ 7fl 

olM Bfl#2)- ^oiS)ol JE^ZL cflolBl tiflAl, ^ 71* $^3<H 9X°-*\ t-fl 

ol&| Hfl^2f 57^1-Jl o-^l ^ Hfl^, 71H.E afl^^l- tflolBl Hfl^o] J2. 

#3}- t)lo]Bl tifl^ol S*}^ ^i^Hr Sfi: ^3°1 HH* *lH 

TflolH Bfl^,. cflolBl tifl^ ^ ^ ^^-4 <?1^£H «^ J=^*l^El, TllolM 

nfl-id, -B-*l ^ tifl^i ^ « 0 H> *1H 5^ *)12 ^ m^1^b1» i^- 

1 

5.^191. W *1H ^S^^l^Bl 
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4^ ^ ZL ^ 7} ^{MULTI-DOMAIN LIQUID 

CRYSTAL DISPLAY AND A THIN FILM TRANSISTOR SUBSTRATE OF THE SAME) 

£ 2afe ^3 ^A]e4|6j| n^S- ^.a] «fl^E.o]ji j 

£ 2bS} £ 2cfe- ^ £ 2a^| Ilb-IIb 1 -*!^ Hc-IIc'-M tfl-sV ^£o]zl, 

£ 3a £ 3(fc'-fr XI 1 ^*HH i4€r ^ 1^1 MV^- e^x]^ 

51 4fe £r XI 2 *2aHH 4^ ^ M^^l^ yfl 

51 5tt £ 4^ V-V'^d ^ V'-V"*i^ tfltb ^r^^olzL, 

51 6a 51 llb^ £ X]2 ^A]c^]ofl 14s. ^.g. hj.^ e^x] 

£ 12^ ^ ^HH 4^- ^ n^r 7l^-# 
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<n> ofl^ s xj tfli£ ^3)- ^B|(color filter) ^1 

W 7l ^ tiV^- E^flxl^E^ 3*4, ^ ^^sjo^ ol^ 7m AfoHl 

» h^sh ^ yfl'i-i: o]» ^ ^ iit^s^ 

^crj o]-g. ^ 7 fl 3^^0.5. ol«>o^ = ^JEL(fringe field)* °1-g-^>^ «93 

<14> 1-71 # ^*Rr H o V ^^r ^> 7m $H ^ ^ ^^-4 cfltg= ^ ^ 

ofl Z}-Z}- 1-71* f%<$tH ^-JliM #7H1 o^o} 2fl^£|fe ^71^ °}-&*}<$ ^ 



^ ^x}: 2002/8/8 
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<15> s= u o V ^^S.^, 71^ *§-$3<H sj-i ^7fl sflH^r ^ 

^JL ^ 7l^o)l *§^3<H flfe tR^ ^ 3Hfe #7l» ^^*H ^7fl 1-71 

a <H^, tfl^ ^-fr Sfl 4)^ 4^37} ^ ^ ^oJ| 

$H iulaiBH- *M, 7>^-7>el^]A-i ^^o] ^j*^ ^ 

l£Sl ^-g- l^S. ^I-TIM- 71 ^SJ ^-ir €3*1*? °> <Er}H:sL ^1 
y o^* 4^711 -^]^°] olTij-. #7ll4 ^7fl^S- *1«H 7fl^ol 

[^o] oi^jj^l- ^ 7l#^ 

El Hfl^i^-S.^-El <0jL* ^ti^iS. ^>J7 ^ ^flol Wl-r!}- E^l^Blfe -fr*l # 
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<19> ^l^ASfe, 7}&, #7] *l<£ $\d\] ^^5]<H 9X^r *1U «fl^i, ^ *1 

<£ 71^: SHI 21-°-^ »U Hfl^S)- ^<gsH s^V^i Sl^r *1]2 *fl#, #7] 

^ 7]# $H ^^S)o^ olop] ^-7] tifl^s}- ^^SH aSHfrjI *i]3 Bfl^, 

-^-71 *f|l ^7) Z\}2 5L2>SM ^i^Kr 5}-^ ^^^Uf tg^S^ olj L> ^ 

7fl^-» 7M^ Sfii ^"71 tiflAi^ ^-7] A2 Wfl^o] S^oi ^§Kr ^ 

^u>cf ^A^Hjo^ &i=. yj-ig= ^ ^ t ^-71 ^1)1 tifl^i, ^-7} ^12 ^ ^ ^-7) 2^ # 
^ S^^M 5£fe ^ 2=^*1^, %7\ A]l tifl^i, ^>7] ^13 n& ^ -^71 ^ 

<20> o] *f|, 5)-^ <^ tfl^l SWRr ^7] 4>7l ^ »M ^i^l 

<21> t-^ £<3 71^;, ^-7] <i<£ 7)% SH ^^5)^ ^ *fl2 

7)M3= £=-3}. Tflol^^i^ 7flo]E Hfl^i, ^-7] 7^ $H ^^S)<^| 

-H-^l ^^-fr i^>^ «fl^, ^-71 Tflole yfl^ ^ ^-7] -B-x] 

3H1 21^ 7flo]E ^- 7l 7)1 o]E ^<gnv cqofl ^^s)o^ 

7) <£^S\°] $X^r »ll ^ ^7l ^11 7i]o]E ^J^- ^oflAi ^-71 *fll 

tflMs ^efl^l ^-71 SH ^^s)<H ^.2.^ -^-71 

-B-^l wfl^i^ ^7l^o.s <^^^<H ^ *fl2 ^ ^"71 ^2 TIME ^ 
<^l^i -^-71 ^2 €^ ^IMl ^12 ^}o]b] Bfl^i, ^J- 
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7) *1]2 ^4 a^S^ ^ Z\)o] ^7} C-flolB] n# ^ #7] ^ 

*H ^ c^ofl oJ J1( 7}*}^ iLJL^-, ^-71 11^ $H & 

<22> o] nfl, ^-7] ^ *lH ^^-8r ^"71 3^ ^ ^7fl^^ ^<^£ ^^o] ^is}^ 

o> ^-71 ^ ^ ^7fl^ 4^ X7>^ 3)1^ 4^ 34iM§ 3fl^O.S. 

*H, ^-7] «^ afloj £^gr #7} X*>1! ^fl^ ^^Hr tt^, A o V 

7] tiVS^l^ #7] OHE^ *HLof| ^s)<^ 3HEi^JjL ^-71 i 

^ ^7l ^eil^l spfofl «K£*11^ ^ ^"71 

*)12 db:^ #^}- ^-7] »]2 1=5)1^1 ^ofl £i=. ^2 *fl\|^- te^^^r 5. 

Wfe tW^W. ^"71 iLJL^ $|6fl Sa^, MJl^ £ #71 

TflolM ^g^Ml ^^H 1 * *l)2 # 7 ] -B-*] ^q- Bfl^i 

<23> 5E, 71^:, ^-7] X)l *i<£ 7)^ ^ ofl *§^Sj<H flfe Wfl 

-id, #7l *)U *i<3 71* $H SU-^ ^££)<H J2. 
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*}i5}jL $U=r A]2 afl^, ^-71 7}* ^^S|<H SUi!^ #71 ^|2 «fl^i^ 

i ^44 91^ A 6 ] #^r, #71 wfl^ds)- -#7l ^2 ufl^o] jsi^H 

^ <^^m €7fl^-« 7>^ife ^ ^-7] »n ufl>a, 

^-7) X|2 «fl# 5? ^"71 afll ±7}, S&7] Wfl#, # 

7] *fl3 Bfl^i ^ ^71 ol^ ifl^J #7l afll ^ 

7]&5£\- tflt§=<5>JL *fl2 H<£ 7]®, #7} *fl2 7}% $\d\\ ^S\o] 7]& # 

^, #7} m 71^4 ^-71 *)]2 7]^ a><>h ^f-i: 

°1 n, ^7} m wfl^lfe #7l 7l^ ^4 ^tg. ^ 7> ol 7 >£|fe ^o] 
^}JL, ^71 ^^fl 3L^Z\°\ Si*!- <^£r ^ °llHd3: #7] <2»^£ 

7H^ ^ S£* ^ 

€3 7m, -8-71 €<3 71* $H *8^=M ol^ Tfl^E afl^, ^. 7 ] ^ 71* $H1 
5Ufe -8-^1 £^ Hfl^i, ^"71 7flo]E yfl^ ^ o.^ ^ yfl^ $)6\) 

o] flfe TflolE ^o^-, >8-7l TflolH cqofl f%^6\ <&0_xq ti)^ 51^ 

€ «1^^ ffi* g 3f^ °1^<H*1 ^olEl tifl^i, ^71 7]}o)te ^ 

^^1 *8^£M »1^^ wl^^ ^ ^#^1 3^#* 

3L^d\ o]^o]^ oXjl ^-71 cflolEj wfl^4 ^7]^i S ^^^1^ Slfe ^ >IH 
-8-71 rflole] flfl^i g -8-71 ^ 
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f%^6\ 7}^m Jii^, ^71 iLJ^ $H ^7fl^-» 

7>X]J1 5Hul, ^-71 ^-*H #71 1311^4 ^7]^ O.S SX^r 5^ 

<26> o] ttfi, ^-7] TflolE yfl^^- * *)]2 711 o]M 3l^§: S^>JL, #7l 

^ 7)11 ^ ^2 *fll ^ *fl2 ^eflo] S^H, ^"71 «J-tg= ^1<H #^8r 

#7] ^2 = iS|]°l ^^S)^ ^7] #^£r ^-71 *)U ^-51]^ 

#7] *I12 ^ *i^gr ^-71 ^5-*l ^ &i=. n\^r 

z\f>\iL, ^71 jti^q- *g^sq<H ^71 jtJ:^- g #7l tIMe ^o^^ofl tg^ 

£M ^^H 1 * ^12 ^^-4 ^-71 -ft-*] ^q- 

<27> o]E^ WV^- E^*)^ 7]^ TIME Ufl^i ^ ^ Vi^-jr «§^Rr #711, 

TflojM H<£^, fl"^, ^ ^r#* *^Kr #31, ^71 

% ^ fl"^* ^E]^^ c-flolEl Wfl^d, ^ *W ^ ^ ^ E^l^E^ 

51) ^Jf* #31, ^<^£ ^"71 S^r SJL*!'* ^*Rr #31, ^"71 ^ 

1^ flofl sj.^ *}^- £3 J?-* ^*Rr #311- 3L^-SRr ^-i- #^>c^ 

<28> ^^1 tfl*H M. ^ o] 7l# ^ 

7>^1 *>7> -8-ol^>7fl ^ 0*51-1=- -$MI*| ^^M" 

^- ^-^^r a}s1 7>^1 ^1^- ^HflS. t 1 ^* ^ ^7lofl^| ^Al^o^] ^ 
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cf. -¥-€-^1 tfl^^. 5^ 1-^^. %, 

^, ^ *W ^ 5*1^ % ^, *W ^ "«Vs ^H" 

^-f^" ^VM&V 3- SCf^r 91^ ^-fS. #^5- <^ 

o] cj-s. JjL^. W 9X^3- **Hfe £l*r ^-i: 3^4. 

<so> zie^ ^ ^- -^Al^oi] 4S. cf^ £ojio] oa^ K x\ 

<31> £ l£- £r ^*HH1 4^ ^ 3-*) $\3-5. Q M. 

<32> TgxgQ] ^X\d\}6\) ^ iA] M^flx]^^ 7)&3\-, o}$\. rfl^]- 

■^(Vcom)7V 9\y}^ -B-*l XHJ=^4 TJj-^Tfl ^5]<H °1 Tfl^l 

^}a}±=. ^A> AlJl7> ^^2)3., tiHE-^-i- *^H^ ^ ^1^7> ^^M, -H- 

^^°fl^ 7]§ ^7> ^l7V^cf. Z]- 3^ ^^H^ Tflole^o)! <£^S\o] XI 
o]E jg^i cflo-|B^ofl o^S^ ^ Sj-dt = 3]*] ^.^l 

o] <&±r W S^l^ (Pixel TFT)^- T^He^o]] <&^.s\o] 

7]}o)]= ^7} 9l7}S)^ -B-^l SUfe ^ ^ ^ ^ 

^ofl c^SM &i=. r^o] ^q-i- 7 >^1^ « 0 >^ 4°] ^ M^l^EKDCE 

TFT)7> 9X^. ^ 2)-^ -8-^ °]-¥--2- ^ 

31, oil- AVo]^ ^3 -g-^ C D p^3L jEAlt!:^. ^ ^B] 71^:^ 7l§ ^ 
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<33> 3is.£ofl^ m-^^i s^sa^ ^ *m ^ i^i ^ € 

*^ *)H ^7fl-^-7> ^7fl^-» -fHMte *8-« *IH €^ 

^7^1 oil ^ £r* r 7 r ^7|A}(pretilt)# ^TflSlJl, ^7|A># 7 >X] ^ 6fl^ ^^>fe 

<34> ZL&Q] ^ T^H :*l7)H ^ ^} 7 ]- ^7gA>» 7>*|B^ 

°fl tfl^ ^ *H ^fl*>( 6 l*> *W ^ ^l^" 0 "!^ W.)7> 7]^ ^q- 

b| €■ 4€- 3£*1 #*H*|te -fr*] £^id ^» 

^ <^ ^^-ofl o]7>tt * ^ ^££)te A^J^te ^ ^l^M" Jf-ft- ^^-S. 

o]5l^ ^"i- M^Tfl ^A]^ ^ =L o)^) lfl*H ^^^T 

<35> ^ ^ $.5)3, = eflA] (refresh) Site- ^?J-§- 
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*K Sj S.^} A] 3H|ir 3^7> ^ #3^- a* 3M:DL, TflolEo)] 

(on) *[3L7} <&7}s\# ^ *H W ^^^]^^(DCE TFT)7> ^ *H 

<H ^o] sj-^jir}- ^7} ^ ^4) S. ^#€4- o] nfl, ^ #=-5. «^ *)H 

-g-^ m^Sr o}~Ljl olO_B.S. ^#^4. °1 W ^ 

31)- ^ A>o]o^ ^ _g.i£ C DP ^ 71$ ^ 4o|S] ^ ^ -g-^ C LC ^ 3 

6] ^q-g- sJ-bJ- e^^^eKDCE TFT)» -f-tb ^ *H 

» 7>X|7|| €4. ^, Voce > v p ^ * ^ *)H €^-8- ^ v s^M^KDCE 

TFT)7> H.S.SS)^ *IH ^~fK floating) ^7} €4. 4^*1 ^ ^i^" 

» €4. ^r, ^ ^ MM^EKPixel TFT)7> €€r3°H ^ # 

t 

<36> 5lS. ^ ^^71 

<37> i r' 

v - v ^-cL id V> (!) 

^ims g^sH SU^ 34- t?7}°H, "44*1 i=0^lJL V_c = V_0 , # ^^71 ^si s 
71 ^cfls. ^1€4. °lfe -T--B- ^ 4^*1 °J7> 

51 ^» 4^ ^ 
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<39> rcl-sH &<U^3- e) 5. (refresh)^ ^-y- 6 !)^ ^ *H<H ^ 2l 

<40> £ ^oJjAi^- DCE TFT* -vr*] *H-*H #^7> «J-*J= *)H 

$Jo]^l ^Tfl&o] ^ ^^7}- ^J2.S ^ SE^ -SK^cj-. 

<4i> a^V ^ 711 2^1 ^31 $M ^ *IM €^ # 

=- a>o] s) &*}7\ <?1^ 0 1 

<42> DCE TFT7} ^HEi^H <£;g£]xl <gy] ^&*\] ^ z\)o] H^r°-S- Q-s}^ 3H^*i 

<43> zia^, £ ^ ^ ^^l <g*H# J£ 2a iJH 2c» ^l-§-*>^ 

<44> £ 2a^ ^- VTO^l ^l^H tt|.s cjj}^ iA ] Hfl 5:1 £.0)31, s. 2b^ £ 2c^ 

^ £ 2a£] Ilb-IIb'^i^ Hc-IIc'^o)] tfl^!: ^^l*}. 

<45> -M. ^-^oj ^AHlofl rtJ-S. ofl^ SA ] ^lfe ^ 7l^3f o]S\- v\^$_JL $X^r 

7]# ^ S}-^ 71^ 7]^: A\o)6\) ^<£S\o] 7 )&r6\) ^Zj &i=. ofl^ 

<46> Zl^, 7lt°fl tfl*H ^ b| ^1*1 -g^t^. 
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<47> 7] 3^(110) XMS/&U21W ojji > 7flo]E^(121)3|- 5i^>^-s.s. 

3M3#(171)°1 7)1 °l^d( 121)3f 3HBl*i(171)£ ^<S5)^ 

ol-g-o] m^ol o]^^ 5^ ^^l^ XU XH^ ^^-(123a), XU ^(173a) 
£ XU ^^119J ^(175a)^| 3^:7>» 7}*}^ SMx E^pq^sq- *g 2 XHM 

*R-(123b), XI 2 4ii ^q-(173b) ^ XI 2 =ell«?l *R-(175b)^ 3#*>« 7^^ ^ Xl 
o] W ^^^1^^7|- «m-«? 9X3- , XH ^^-(178)3)- sMi ^ 

(190)ol zj-z)- 9X^. °1 ^ *R-&\^ S^l^fe 5}-^ *R-(190)* 

^%l^>7l ^tb 3M^, ^ XI 61 ^ SflXl^fe ^ XI 61 ^(178)* 

i^^^7l ^6]cf. <fl^-g- ^ S^l^Bl^ ^olE ^q-(i23a), £ 

^-(173a) ^ ^ll°J #^Kl75a)£r ^ ^ sh^^l XHiMd(121), olM^Cm) ^ 
^ ^(190)^11 <&^s\°] 9X^. ^ XI 61 M^l^e|^ 7l)ols ^ 

(123b), 4^ ^(173b) ^ 3=3l<y ^(175b)-°r ^ £^ XI 6l e ^(121) , ^ 

^^1(131) ^ XH ^(178 H &t|.. ^ ^}o] ^1^- 

(178)^8: ^ ■Sr^-Sl ^^A>( P re-tilt)# XH^-7l 3tb ^ XH ^l^of 7 1 

^ ^q-(270)2l-oq AVojoil *fl<X ^741» S^th «J-f§= ?%o] ^^-(178)^ 

HH^CmM: ^*Rr #XHH <S^^. 
<48> fgtf. 71^1 tfl^H z}- ^ ^-S^l >y-4^1 -i^^tf. 

<49> 71^(110) $H 7>S. «o V ^S. XI 6lm-?d (121)61 m^^o] oXjl, XU ^ X12 

Xl^l^ ^ (123a> i 2 3b)ol Xl6lE^(i2l)ofl <&^£\o] &t}. £E 71^(110) 
-R-*l ^^(131)^- -B-^l #^-(133a, 133b, 133c, 133d)6l 9X^. -B-*l 

7}S. *J-%<L3. ^ 9X3. XU ^ X12 -R-*l ^^-(133a, 133b)^r -fi-^| 
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(131)A5.^-E1 43 #^=-2.3 43 ^ 44 ^q-(133c, 133d)£r 7\S. ^ 

f AS ^^S)<H &:n 41 ^( 133a) 4 42 -R-*l ^^"(133b)* ^^^>ZL &t}. 
4o]e «fl^(121, 123a, 123b) ^ -fM Sl"^ *fl-£(131, 133a, 133b, 133c, 133d)£r 

SE^r H 3^- SE^r n S-ejaiffl BE^r ZL ^ |-AS. o]^^ 

ojo.^ > uJ-aHfe 5j-4^ Cr BE^ Mo ^ ^-°-3 <>1^*1 

^ 41^, *\^°] ^ Al SE^r Ag ol^x]^ 42^^ o]^o.s 

% ^5E ^4. 

<50> 7flo]e Hfl^(121, 123a, 123b) ^ ^ wfl^(131, 133a, 133b, 133c, 133d)^ 

^Hfe 4°l3 ^^UpH 5^. 
<5i> 4°13 ^^(WO) $Ht= w]^^ -ff^ -f-s} ^l^^^l #:&4^(151a, 

151b, 153, 155)^1 «>£4^(151a, 151b, 153, 155)£r ^ H^l^E} 

^ 4^* ^-^Rr 41 ^ 42 4^-¥- ^£4 ^( 151a, I5ib)*l- 4°1^(171) *\n<% 
^*l*Hr 4°1^^1^- ^4^(153) ^ 4^ ^(178)3l- -8-*] £^-(133c, 133dH 

57x1-^ °lt ^ 4-5i H<d* £-^}7] ^tt ^£4^(155) 

* SW^K ^:£4%(151a, 151b, 153, 155)3 -tf^flfe BE^ lr^# 

#(163a, 163b, 165a, 165bH ^4 Si 1 }- 
<52> ^#^(163a, 163b, 165a, 165b) ^ 4°l3 ^^(140) 3H]*r 4°1^ »fl 

-id (171. 173a, 173b, 175a, 175b) <>1 4°H3 »fl^l(171, 173a, 173b, 

175a, 175b) 43. 4 °1 3*1 (121) 4 JE^>^ S^h* 

fe- 4 0 1^^(171), 4°H^(171)3 ^fKl63a)3 
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SU^r *lll ±^ ^(173a), afll ±£z ^ (173a) a]- ^-e)S|<H S*-^ *IU 
(123aH *fl«H *U ^^"(173a)^ ^tfl^r ^#^(165a) -tf^ 

Sife = 31°] ^(175a), *l]2 711 o]e 3R(123b) ^°fl^1 tflH^Kil 3 
#f>(163b, 165b) $H $-$3<H ^tt ^1]2 3i^-(173b) ^ *ll2 :=3]°1 *iq-(175b), 
3H^>5i(171)^ ^ ^Jfii.-*fE^ ^7>^ ^}o]b\ 

*l\IE.(S.X\-5}x\ $^g-)# i^i}. 2. 71M.h*I(121)-b1- t-flo]El^i( 171)0] HI^H ^1 ^ 
^ <8^t)H^r 4^7fl^ XX> 51<# #^o] o§^s)o] o] = «^ ^ ^ 

(178)°] o] rifl, Hj-^ ^ ^^-( 178 )^. 3=51]*1 ^q-(175b)3i|- 

s)o] oj^ xH]o]b] tifl^(m, 173a, 173b, 175a, 175b) ^ ^ *1H ^^(178)-$: Q^r 

& A^, ^^H^ sM^H -ip3 0 l o.^^). Cr Mo ^ ^^-S. o]s^^ 

^ ^ll44, *11M Al Ag ^-g- 0 l-^°i^lfe ^12#^ o]f^_os. tg^ 

<53> cflo]E] 13^(171, 173a, 173b, 175a, 175b) ^Hl^r ^ ^ SE^r -fr7l ^<£^°. 

5. ^.^(180)01 *§^sH 

<54> ^^(180)^1^ ^11 I=3]oi #^-§: ^tfl^r ^#^(181), 7flo)S ^<£*K140H1 

S. ^ ^^}<H 31°-*) -B-^l ^<5d(131)^r ^-^tflfe ^#^(182), »l2 ^ ^ 
(173b)* ^s]vfl^ ^#^-(183), = » JEL^vfl^ Tflo] 
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3- c $°.5. ^€ 4 1 ^^-8r 2mm>60/M# >eJ*1 , 0 . 5mm >15jmi o]#oi 
?H *>4. 

<55> ^.^(180) $H^r ^#^(181)1- **H m #^-(175a)4 <£^.s\°] 9X± 

4^ 7 fl4 x4 S.<£ *i7j)Jf(191)4 ^7fl Jf( 192)» ^(190H ^ 

^4<H &4. °1 ^fl, cKMN X*> S.<9= ^7fl^-(191)fe- *(|<H ^(178)^ X4 J2- 

°J= ^£4 ^S>:iL, 4^ €7fl^-(192)fe ^13 * *fl4 -fr4 3^(133c, 133d)4 

^3 $4. *H ^^"(178)^ ^7^(191)^ 444 Sfi #^-(190)4 ^7fl^- 

(191) ^€^4 ^Tfl €^"(190)44 A>o]efl £^4 -g-^# 

7>4^ ^^7l« *§>^4. 3E :&3l*K180) 4*11^ ^#^-(182, 183)« ^4 # 
^Hd (131)4 »12 #^-(173b)* <a^Rr ^ 44(92)7} ^^5)0^ 

&4. atb, SL:§:4(180) 4°fl : b #44 44 TflolE 34)— * e(M4 4^4 

SXtt 12 7flo]E 4 = (£Al-S>^ g ^.2. cflo]E] sflc( £ Al^l ^)7> 

&4. cxj 7 ]4, 4^ ^(190), #4- ^ 44(92) * iLS 71]o]e ^ 

clH4 5rfl^^ IZOUndium zinc oxide)3. 4^44 &4- SBi #4(190), ^ 
44(92) ^ fi2 ITOS «r3E. &4- 

<56> °1>$H14, 2^ 44"(190)^ <3^# 4^4 ^-E^oi^S. ^-^71 4\$± ^7fl 

* 4€(191, 192)-g- 7V44, o]^ *l7ljJHl91)fc ^ *I14 3^(178)4 f^44 
SX3L, ^12 ^7fl-¥-(192)^ €4(133c, 133d)4 ^44 9l^. ^ , ^ S.*] #4 
fl- <fi<$x\ 44^ nfl ^ *\]o) £^-(178)4 ^7fl^-(191)» i^fr44 }L°)5. 

* #*J= *M ^4(178)4 afll €7fl^-(191)» Hfl^^cf. 3=, -fr^l ^^(131)4 U-^ 

*IH ^^"(178) A>o]6|| Hj-^ ^)<^ ^-g- ^ E^]^B|» ^^[*>JL ( CHolBj^( 171 )4 
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s^L ^(190) a>°H ^ E^pq^El* ^^^H, #^-(190)4 « 0 > 

* *w ^(178)^ -g-^ 

<57> tb^, ^ »H ^^"(178)^- Tfl «fl<d(121, 123a, 123b )4 
$£4- 3=, *)<H ^(178) #^-4 ^4(180)* *I14*H 

^S. &4. 

<58> 71^(210)^1 tfl*"|-o} # 4 -*Afl*j ^^4. 

<59> -H-sl ^4 ^ ol-f-^*! 7] #(210)4 431 ^l 

«>7l 4^ ^^(220)4 4, 4-, (230) ^ I TO a^r IZO ^-4 ^ 

*t <>1^4^ 5^ 7]§ ^(270)^1 *§Aj4°l &4. 

<60> 6^^^(3)6)1 5E^<H 91^ «?3 **>fe 4^ #^"(190)4 7l$ ^(270) 4°1 ofl 

#7fl7} °17>4*1 ^ #3H4 ZL ^-^>7} 4^ 71^(110)4 71^(210)^1 44°! 

o]« £ s. tifl^S)^ oljl, -g-^ ol^* 7}44- 71^(110)4 # 

Jf 71^(210)^ 4^ ^(190)4 4^4(230)4 *fl-§-«H ^4^ ^14 

tf. ol^Tfl 4^, sMi ^4^: *fll ^ 42 ^7flJf(191, 192)^1 444 4^ ^S^lti 

As. £«:44. £, *I14 ^(178)^1 4*H £4^1 4|ofl^i ^*34 « 

4 43- ^^4. 

<61> ^<^A^ ^ &X}7} -g~4 -fr^l-i: 6]^-g- 7^H 4^(110, 210) °fl 444 

nfl*8=44 Sll^ 3+# t^^, <S4 41H3* 7>4fe 4^ 3-4* 4^ 

(110, 210H1 444 ^ HAW ^^#(3)* W$ ^£ &4. 
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<63> £ 3a £ 3d^ ^ ^HH ^ ^ S^l ^1-8- ^ ^31*1^ 

<64> £ 3a<>ll 5^-1 tt 4*13 S^l** *HH^ 

5. ^%■^■JL ol-g-tb ^ ^ ^ ^^^-s. £^ ^^H, 7l 

^r(llO) $H 7flolE^(i2l), ?\}o}]B sfl^(^Al^l S^g-) ^ 7flo"|J= ^(123)* 
^ t]1o]e -ff-*| ^^(131) £ 3l^-(133a, 133b, 133c, 133d)* 

<65> tf-g-, £ 3b^l £^lt!r 44 711 €^^(140), wl^^ ^ 

ol(p) rt}-^^ n ^ ^^o] 5L^3=M til^^ Tfrfc** ^ 7]# ^^"^ 

-i: ol-g-sH ^ 1,500 A *fl4 5,000 A, 500 A tfl^l 2,000 A, 300 A 600 A 

p>^3.» 4*1 ^SLsL til^^ fl^^4 

4^ fl"^* 431^- ^4^-4^ «]^^ fl-^§Kl51a, 151b, 153)31- 
(160a, 160b, 161)* ^^:4. 
<66> d\6\ t Sl 3c°fl £4tb 44 &°), 44^ ^M4*!i *4 ^^-^-S. 

1,500 A 44 3,000 A3 ^flS. #4$ 4* 4^3« ol-g-^. a>^1 ^z}- ^§J13. ^ 
e^^H HH^-iKm), #^-(173a, 173b), ^(175a, 175b) ^ 3144 

sflJEL (£*]*}-*) &*)«- 4 0 13 tifl^ij. ^ €^-(178)* ^^4- 44 

t ^^-(173a, 173b)4 #^Kl75a, 175b)°-5- 7>3*1*] 4^ 

(160a, 160b)* 44*M ^ ^(173a, 173b)4 1=31*1 #^(175a, 175b) 444 y> 
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£.*fl^(151)^ ^^vflji o^o. 3^(163a, 163b, 165a, 165b)* %^ 

<67> o)6\ t s. 3d«^l i+Bj-^ «>4 -fr^"^ 7>*H. -8- 

7] *J«S S«>7li4 S£^ 4.0 ^ SiOF, SiOC ^ £ 

£ #33- 7]# 3#«H ^-^^-(180)* ^SKa, 

§ o]-g-tb ^ TflolS ^o^BV( 140 )2)- sflB^l-o^ ^ ^(181, 

182, 183)-ir 31^ ^=h 

<68> p^I^, £ 2a<^l 4^ & 0 1, 400 A vflx] 500 A ¥^ I TO IZO 

^o. -zV^jt. r.>^3.# ol-g-tb 4*1 A 1 ^ ^°-sL s}-^ ^(190), 3. 

^ ^ 4^(92), 12 7flo]E ^ 12 t-lHel sfl = (£Al^l & 

<69> « 0 Vi^^. o^6))A^| a].^ ^-o], 5uflo| n>^3.^- °1 -g-s"}^ »]S ^ °11 ^ 

^o11^£ #^^>7fl 3-§-« ^ tfi^H #Zz^ ^rM)^rn 

7]S. 

<70> J£ 4fe -g: ^12 ^*HH ^ 3.*) ^^1^- ^ 7]^ tifl 

^£o]jl, £ 5^ £ 4£) V-V'^ ^ V-V"^l ^ 
<7i> ^a]^H] ttj-g. SA] ^a] -g- ^ e^a^ 7l*fr 4*fl p>^3. ^ AS. 

*)l2:1]r 5*11 n>^3. ^]2*> ^ M^x]2B] 71^1 w]«H 4^-4 

^ ^PS* 7>^14- 
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<72> 1^(171), ^(173a, 173b), ^(175a, 175b) ^ 3MbJ 3flJ= 

(179)* 3Me| Hfl^ ^ *1H ^^(176) *Hfofl o)sf sfl^oj- ^ 

#^(161, 163a, 163b, 165a, 165b, 168)°1 $UL, * ^12 ^(173a, 

173b)^ *fil ^ *l]2 ^(175a, 175b) ^}o]^ 3fl^7> 9l^r 3* *fl-^ 

fl-^#(151a, 151b, 153, 158) 5E. $}o)tl] «fl*i ^ ^ £^(176)^ & 

<73> £ 4^1 711 °1S ^ = (125), -fr*l ^^-(135) ^ 3MB| 3fl = (i79)Sf ^] iLS 7fl 

oim sfl = (95), 12 341^.(99) ^ 13: 3i)l^(97)7> S^l^M &t}. 

<74> ^L&|^ O]^^- J^tf* 7>*1^ ^A M^ffl*]^ 71^ ^°fl tfl«H 

<75> £ 6a £ llbfe ^3 *fl2 ^AHofl rcj-g. -S}^ s.X\ ^-^ M« 

<76> ^ f £ 6a ^ 6b°l] *fil €*H^4 Al SE^r Ag ^ 

2=^. ^t}jL ^z^H XMJe<3<121), 7flo]E 2(|^.(125), Tflolm 3R-U23)* 5. 

^-<sRr Tflol^ ufl^4 -fi-*! ^q- «fl^d(131, 133a, 133b, 133c, 133d)# H^^-. C^fll 

n>i:3.) 

<77> 4^-, £ 7°11 ^1*^ «>4 *M, ajsf- fliS ^ifo^ TllolE ^<g^(140), «13J 

3 ^-^(150), Ir^l-S. ZL^SS. «1^^ f^dtS. 3##(160)-§r 

^ 7]# al-g-SM AA 1,500 A vfl^l 5,000 A, 500 A 2,000 A, 300 
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A tfl*] 600 A^) ^^l-JL, °H Al SE^ Ag Vr£ t^S o^o^ je.^*!] 

#(170)^: =o) ^0.5. ^^"1-3., $H ^-^^(PR)^: l/*n 2^ 

<78> zl ^, 4i3f -f-§H #^(PRH1 ^-i- 2i*\& ^ ^i#*H, £ 8a ^ 8b^] 5. 
a]*); «}<4 go], ^(PRl, PR2)* *§^^h °H. #W ^^(PRl, PR2) ^ 

o]]^ ai-rq- e^^o} *fl^Jf (C), ^ ^(173)^ ^^"(175) ^} 

^ ^ 2 ^(PR2)^r ^o]B] afl^JfCA), ^ HH^ tifl-^o] tgA^ Jf-g-ofl ^x]tt *)U 

*fl, ^^-(CH] 9X^r ##^(PR2)£| 3HBj Hfl*Pf(AH #W 

S], ^2 Jf^(PR2)£| *fll ^(PRD^l tMI^ 1/2 *>*r w>^*H, 

<^]» 4,000 A 3}o] ^rf .(^|2 

<79> 7^o] s ^^ofl xt}.^ iHH^Kr ^ <*l e i 7>x]7> &-§■ ^ 

SiA^, A ^ 3i^^>7l ^S. ^^(slit)^m ^ 

■i: 1^^Wt4 tfFr^-i: A>-g-tbc}. 

<80> o]nfl, £3 ^>°H 3*1^!: ^ sflei X[o]o\ ^ > s ^ ^ 

^ pjA^f nfl S^^>7l 4^ W-i:* 7Mfe °l-§-^> 

<81> o]Sf ^ *}i£M- SA>§>Tg ^ofl 2]^ ^-fr^Tr ^oflAi 
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£ Jf^iLi} ^ ^ ^ °H, ^ A 1M 2>H ^ M- 

<82> 0)5]^- gjo. T=^cq ^BV(p R2 )^ B|S.5.o.7> 7>^ #^5. <^<^ #3g-rq-g- 

^£.3. < a-¥-« *&MejS.-ir -§-2_3*| <r£. 

<83> 0)0], 7^-%^ 3ifl^(PR2) ^ ZL ^ 2^]#(170), ^##(160) ^ * 

^3 5B^^-(C)o)m ^r-E-^l^^r SZ 0 ! °> *M , 

JMKBWfe 37fl #(150, 160, 170)o] 2^ TflojE ^^^(140)o] I^l)- 

<84> ^ f E 9^1 2*1^ 3**)^, 7]e}- JfSr(B)3 2#^H ^ £^^1*(170)^: *fl7l 

«H =L f-##(160),§r tf^1?14. °1 4^*1^ £^ ^ ^ ^ 

2^f- A>-g-^r ^ 9X^, °H 2£*H#(170)£r -^^s)^. *B€(PR1, PR2) 

£ 7^ -^3*1 S^HH *8*Rr 3M #4- =L^, ^ ^ ^€ 

30^(170)*!:* ^^*>JL 3fl^(PRl, PR2)£r ^3*1 ^ 2:£-§- ^7l7> <H^-f 

23. ^sj- 4€(PR1, PR2)2 ^1 ^^tt 2^HH TO <r ^4- °1 ^-f 
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^ Alzl-o} ^ 2 J=L^(PR2)3 -f-^Tfl *H o) 4^oflAi ^2 ^(PR2) 

o] 31713^ ^3 £^^1^(170)^ ^e}3-fe H^l ^33 ^S.^" t!:3-. 

<85> o)^7\] 5L 9^1 M-B)-^ 3*i 5 *3, ^fl^(C) ^ 3133 tifl^(B)^ 5L&n)% 

(171, 170a, 170b)3- *H £^(176)*J:3 ^ 33" ^(B)3 5L#*ll#-a: 2-^ 31 
33<H zl *-|-Jf3 ^W(160)3 = 3^3". °H ^ y A^^ ^1^(171, 

170a, 170b)£: g =SH«?1 *H-(173a, 173b, 175a, 175b)3 £333 ^3^ 

Sllfe 3* 313*} 1 ?! ^133 «fl^(171, 173a, 173b, 175a, 175b, 179)3 M3" 
3. SE*V 3^ 33"* ^ Jfl€(PRl, PR2)5L 3^ 3^3 

€3-. 

<86> oh, £ loofl £3€ 3-3- 71^ ^(B)3 ^##(160) ^ n. a>}^ 

3 3^ fl-^(150)* #^-3"3 312 ^-£r(PR2)3- f^l £3 33 VSr^SiJL ^Hl 31 
3tb3". 3 ^3 3^ ^(PRl, PR2)3" ^#^(160) ^ #5l3l%(150)(i£:£3] 

^ - 7 j^^ ^ g^o] &^§-)3 33"33 TflolH ^^^(uo)^ 33" 

33 &fe S?i^HlA-l.^^o> If-3 ^(PRl, PR2)3 ^£^1^(150)^1 

tfltb 33"37> 713 s£j15L 33"3fe 33 3^3*>3-. °fl» SF 6 3- HC1 

3 3*113-, sf 6 3- 0 2 3 3« A>-g-^ 713 «H5: * 

- o^4. z>^-3- 3m(PRl, PR2)3 ^£^1^(150)^1 tfltt 33"37> ^ 312 

£(PR2)3 ^fe ^£^11^(150)3- ^?>*(160)3 ^Ml* W 33 

<87> oi^Tfl 3-*i, £ 10^1 3-3-^ 3-3- £3, ^^(03 312 ^§r(PR2)3 *11333 

2E#*11 ^(170a, 170b) 3 = 33^, 33- ^(B)3 ^^(160) ^ 3 
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^ fl-4i^(150)a| allTjiM ^. *HM Tflolm *i<£3-(140)°l JE.^^. *\]°]^ 
wfl^(A)^ *)U -^(PRl) ^a] ^^Sls.S ^l7> g^Rli}. SEth °1 #3HH 
^ 3fl€(151a, 151b, 153, 158H ^^4. ^±-% 2fl€(151a, 151b, 

153, 157)3 ^#^(161, 160a, 160b, 168)°| 

<88> o]6] cfl^i (ashing)* ^^(03 ^/H-efl^-g- £3*11 3fl!i(170a, 170b) 

<89> l}*, £ Ha ^ llb^l W>^- ^O] 5fl^^-(C)^ ^/= 511 <?]-§- ^ 

(170a, 170b) ^ SHf^ ^^/=2fl^l-g- 3xfl^(i60a, 160b)* ^fl^t!: 

4. o) nfl, ^^/^^o]^. 3fl^(i70a, 170b)5il- 2fl^(i60a, 160b) 

S-^-ofl cfl^-c^ ^ai ai^o.s ^1*3^- ^£ 41^/^-51] «?!-§- J£3l*ll sfl€(170a, 

170b Hi tfl^flA^ &q sfl^(160a, 160b H tflsfH^ ^ ^z^S 

9X^. 3-f i^/=efl^l-i- £31*11 4^(170a, 170b)4 

(160a, 160b) ^ ^ ^^7} e a^HH ^z]-* %o] wI^z^d}, o]i=. 

z}- Ai^al7|- £1*1 #* ^4" #3* #7l7> <>|^^ ^lm^f (CH ^ ^r^l 
(151a, 151b)3 2:^^>7]7> &71 n^o]ch ^ 7^ *iz}-* k)^ 

o} fjfc ^7f3 ^-fofl^ ^ -^^^ ^^/JELBU^I-g- S^l 3fl €( 170a, 170b) ^ ^ 
^ ^zl-Elxl^, ^zj-^ 3fl€(160a, 160b)£- 713 <&°-B.3. 7fl# 

3-<#SLS. ^l-^^t^. ^#fKl60a, 160b) ^ #51*11 ^^(I51a, 151b)* °fl 
a>-§-^ ^zl- 71313 ofls.^ CF 4 3- HC13 ^ 7131M- CF 4 sf 0 2 3 ^ 7l*f)S « *r 
$12.^, CF 4 3- 0 2 » *}-8-*>£ ^1^. «>£31 3f)^(151a, 151b)* ^ ^ Si^-. 

oH, &5L^ 3fl^(i5la, 151b)3 ^7} ^lTlsH ^171- ^ 
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*m ^(pri)s °h ^ ^£.^1 ^mis ^4^14. xms. ^ 

<3^(140W ^^^1 s^s. *S§>^^> ^(PR1)°1 ^^-s)^ ^ 

^ c-flolE^ Bfl^(171, 173a, 173b, 175a, 175b, 179) ^ HJ-D= 3^(176) °1 

«^o] ^^o] j=l^£ ^o] wj-^-zi^ t^*14. 

<90> o^Tfl ^(173a, 173b)^ £^-(175a, 175b) °) 31 

ol&| tifl^i(171, 173a, 173b, 175a, 174b, 179) ^ =l *Hf^ 3fl€(161, 163a, 

163b, 165a, 165b) °] 

<9i> P^^oi v?i)o]b\ afl^CAH ^} ^ ^(PRl)^: ^}7]^. zl 

*l]l ^(PRl)^ ^fl^^-(C) ^/=5ll^-g- £33] 3fl€(170a, 170b)^r A 

^ ^- -L^9\ 7*4=-%- 2jHi(160a, 160b )^ ^^}7] 3H1 t£ SA^f. 

<92> oVci]A| 3*1^, ^ ULtfts. ^>7lM- 3^ ^j^-i: a> 

-§-!• *r OT- ^-^Mlfe & ^Z^M: A>-g-3T>S.S. tiling #3^} 

^ S£* ^7]7> <^t}-. ^^1^ ^ %7)7} 

a l*H ^i^s.^: 9X^. 
<93> tf-§-, £ 4 ^ £ 5^1 ^-o], a -Si:C:0 ^ SE^ a-Si :Q:F ^ 
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W 7] -8- ^(CVD) 1H1 $&X\9]7\i* ^SHMi ^ ^71 

^uf. M -f-£| -a-7] £=E«H ^^"(180)* ^^^4. °1 

n, a-Si:C:0 ^ ^-f^fe. 7 l*fl #Bfl^ SiH(CH 3 ) 3 , Si0 2 (CH 3)4. (SiH) 4 0 4 (CH 3 ) 4 , 
Si (C 2 H 5 0) 4 ^--8: 7]£ iiS aV^ji, N 2 0 £^ 0 2 ^ ^sMl^f Ar 5&tt He ^ * 
^■tb 7l*H* SE. a-Si:0:F ^ ^-MlSr SiH 4 , SiF 4 ^1 0 2 » $ 

7>tb 7]^1» *e)^A-i ^z}-tb4. °1 nfl, is i^S^i CF 4 * ^7>% ^£ 

<94> 0]^, £ 4 £ 5*11 Ji:M-(180)-a- ^^^(140)4 # 

^1 a>^1 -^^H *fll ^(175a), *H2 4iS ^^(173b), #^1(131), 7\] 

o]E. 5flj=(125), -tt*] ^ = (135) ^ clMe) 3fl = (179)# zfrzj- iLe^fe ^#W81, 
182, 183, 184, 185, 186)1- S^tfrt*. °H , *»=-(125. 179, 135)* J=&jifl*r 
(184, 185, 186) 2mm>60/flnl- , 0 . 5mm >45jum <^£l w>^^!*>^ 

. (*j|3 *}Si3.) 

<95> b>7]^6£, 400 A ifl^l 500 A ITO^ SE^r IZ0#* ^^3- *>*l 

cc| c^ol ^(175)3f ^15)^ SJ-;fc *R-(190), 7lMM 3^^(125)^- iL2: 7flo] 

h 3xfl^(95), cflolEi ^£.(179)4 ^1^€ ^)o]b\ 3)1^.(97) ^ X| 2 SS #^Kl73b) 

4 -B-x) #q-*Kl31)* ^sRr ^(92)» ^SW*. (XI 4 4^3) 

<96> olufl , 3^ ^(190), iS 7flo]E 3fl^(95), iS HHB] 3fl^(97) ^ 

"3^ ^3(92)* IZ03. ^*Hr ^-f^ ^zj-oji 0.5. ^z^-fr AV-g-^r ^ &<>H 
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(HN0 3 /(NH4)2Ce(N0 3 )6/H20) S£4. 3^b, ^sj-^M 
^ IZO» -tf^H 200 'C o]-5>^ %o) iaV^*H, IZO ^ 

*>7l A}-g-^ 5L*H target )£: ln 2 0 3 ^ ZnO» i^Kr ?H ZnO^ 

^-fr^ 15-20 at% ^^-y 
<97> *V^, IT04 IZ0# z\%-*}7] ^ ^"ICpre-heating) 7]*(|3-^ 

A}-g-^ y^o] y>^3]zrH , ^#^(181, 182, 183, 184, 185, 186)1- *«fl 

< 98 > £ 12^ £ 2a ^ £ 45L €■ ^HH *W ^3 S^l #*]-g- ^ 

<99> o]^-3f ^o] -S-^l sR-A^dfl <£;g^ H^xl^S. ^ ^^"(178)* ^fl 

no) £|A| (171)ofl E^^l^iE^ 5^ ^.^-(190)# >i^%l^H, Sf^ 

^(190)3}- yfrtfr *1H ^(178)^ 1^ ol^i^- ^t!: ^l^H 

^ ^^-(190)3}- ^ *)H #^"(178) a>o]o] ^^>7> ^5.^- u}^ 

<ioo> s. £ ^Al6j]6]l nfr* ^ a a] #*]<2} A>^lo]rf. 

<ioi> 5. 13# S.^, £r 1^1 #*17> IrH^t!: ^^^7> ^ -<Hr^r 

<102> o]Aj-ol]A-l^ ^ ^tgo} a}^*}^ f-2:*H ^ -5} £ i£ , 7 1# 

^ ^€ ^7Kr *}7)2) Wr*]^^$]*\} 7}^ ^ AH" ^ ^.2-5.-^ $ 
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<103> ^o], <g^^ l^]iEiS HH* *M 4^(178)* ^ 

fl^8*|-jl, 3H^(17lH ^ H^^^S. ^-db. ^(190)^- $r 

± ^(190)31- ^ *)H ^(i78)^r -g-^ m^-* ^— s.*^ 312^1 

^ ^dgo)^ ^ ^^-(178) aMo} ^^>^ ^^>7> th*. 4 
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#7l 71* flcfl safe ^11 

4>7l 71* 3H1 -*7l H^uL *fl 

2 Bfl^, 

^13 «fl<£, 

-8-71 Ufl^Sj- #71 »12 tifl^ol 57^H ^^Hr 5^ X3U 

^•7i m n&ty #7} m wii^i ^^r^ ^ ^^°>4 & 

U-^ *)H 3^, 

#71 *lll tifl^i, ^"71 J<j|2 ^ ^ -^"71 5j-i ^4 <£;g£)ol ol^ >Hl 

^-71 Tin Hfl^i, ^-71 ^13 yfl^l ^ ^-71 ^ *H ^ ^12 W 

E^^-l^E-1 
2] 

*ll 1*^1 <H. 
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*<a^r °m ^ #*i*Rr # 7 i # 7 i ^ *ih ^ ^ 

l%=?# 3] 

^7] TflojE ^ ^-7] ^1 ^ tiH^ $H ^^s)o^ ol^ TflclM 

o-^l ^ tifl^S}- ^l^^S ^2 4ii ^7) *fl2 7flo]E ^ >^«- 

oflAi #7} ^12 dbi ^4 cfl^>^l »]2 JELEfl*} ^* S-tisRr ^H^l «fl^, 
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